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Hydrogeology and Ground—-Water Quality of the
Northern Part of the Town of Oyster Bay,
Nassau County, New York, in 1980

by Chabot Kilburn and Richard K. Krulikas

ABSTRACT

This report presents hydrogeologic and water-quality data from
the northern part of the Town of Oyster Bay, in the north-shore area
of Long Island. The ground-water reservoir underlying the area
consists of clay, silt, sand, and gravel layers that form six
hydrogeologic units. The units are, from bottom to top, the Lloyd
aquifer, Raritan clay, Magothy aquifer, Port Washington aquifer,
Port Washington confining unit, and the upper glacial aquifer.
Crystalline bedrock underlies the Lloyd aquifer and forms the base
of the ground-water system.

The regional drought of 1962-67 caused ground-water levels to
decline as much as 16 feet, but the water-table altitude in 1980
equaled or exceeded predrought levels. Water levels measured in
wells screened in the lower part of the Magothy aquifer and in the
Lloyd aquifer throughout much of the area are still below those
measured before the drought but are recovering. Water levels in
wells screened in the Lloyd aquifer along the north shore have been
declining since the mid-1970's.

Ground water in some areas contains nitrates, volatile organic
compounds, and chloride in concentrations that exceed New York State
drinking-water standards. Contamination is limited largely to the
upper glacial aquifer and upper part of the Magothy aquifer.

Saltwater has been reported in some wells along the shore but
probably represents a natural condition rather than saltwater
encroachment due to excessive pumping.

INTRODUCTION

Ground water is the sole source of drinking water for all of Nassau
County. Because population and ground-water use have increased significantly
since the 1950's, proper development of this resource requires detailed
knowledge of the hydrogeologic environment and ground-water-quality. The U.S.
Geological Survey began a study in cooperation with the Nassau County
Department of Public Works to document the hydrogeology of the County. The
area of this investigation is the part of the Town of Oyster Bay that lies
north of 01d County Road (fig. 1). The area contains approximately 71 miz, or
63 percent of the town's 112-mi2 area.
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Figure 1.--Location of northern part of Town of Oyster Bay.



The population of the study area increased from 53,716 in 1950 to 167,732
in 1970, then declined to 156,670 during 1970-80 (Long Island Lighting
Company, 1956, 1964, 1971, 1981). The population decline as a whole from
1970-80 is consistent with a general trend throughout the rest of Nassau
County during this period. The population trend within the study area during
1950-80 is depicted in figure 2.
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Purpose and Scope

This report describes the hydrogeology and ground-water quality of the
northern part of the Town of Oyster Bay. It presents (1) surface-altitude
maps and hydrogeologic sections of the units that form the ground-water
reservoir; (2) water—table and potentiometric-surface maps of the major
aquifers; and (3) graphs and tables of population, precipitation, water
levels, and ground-water pumpage during 1950-80. It also discusses the trends
indicated by these data and their effects on the local ground-water supply.

Previous Studies

The ground-water resources of Long Island were first studied in detail by
Veatch and others (1906), who described the geologic units and the conditions
under which ground water occurs. They also provided information on ground-
water movement, water quality, pumpage, and well characteristics. Their
description of the geologic units that underlie Long Island was revised and
supplemented by Fuller (1914) in a report on the geology of Long Island. The
scope of both reports is islandwide and provides a significant amount of
information on the occurrence of ground water in the northern part of the Town
of Oyster Bay during the early part of this century.

Swarzenski (1963) described the hydrogeology and hydrologic conditions
that prevailed in northwestern Nassau and northeastern Queens Counties during
1955-57. That report includes the westernmost part of the northern part of
Oyster Bay. Isbister (1966) described the hydrogeology and hydrologic
conditions in the northern part of the Town of Oyster Bay in 1958-60 that was
not covered by Swarzenski (1963). Together, these reports cover the area
described herein and summarize the hydrologic conditions of 1955-60.



The most recent water-table maps that include the study area are by
Koszalka (1975) for 1974, Nakao and Erlichman (1978) for 1975, and Donaldson
and Koszalka (1982) for 1979.

Additional publications detailing the hydrology of the area are by Cohen,
Franke, and McClymonds (1969), which includes a discussion of the 1962-66
drought; and Donaldson and Koszalka (1982), which depicts the 1979
potentiometric surface of the Magothy and Lloyd aquifers.

Methods of Investigation

This report was prepared from information obtained from Nassau County and
State agencies and through previous studies by Federal, State, and local
agencies. All data are on file at the Long Island office of the U.S.
Geological Survey in Syosset, N.Y.

Data compilation was done from May through September 1981. Data on well
construction and geology were obtained from the New York State Department of
Environmental Conservation in Stony Brook, N.Y. Water-level data collected in
April 1980 were used to make a water—-table map (pl. 6A). The data were
provided by the Division of Sanitation and Water Supply of the Nassau County
Department of Public Works. Water-level measurements made by the U.S.
Geological Survey in January 1979 and March 1980 were used to make the
potentiometric-surface maps of the Magothy and Lloyd aquifers (pl. 5A, 5B).
13). Water—quality data from 1950-79 were from analyses made by the Nassau
County Department of Health and the U.S. Geological Survey.

Fieldwork was limited to determining the status and location of most
wells shown on the well-location map (pl. lA). Most of this work was done
during 1977-79.

Well Data

The New York State Department of Environmental Conservation assigns
numbers serially by county to wells on Long Island. Nassau County well and
test-hole numbers bear the prefix N. Plate 1A shows the location of selected
wells in the northern part of the Town of Oyster Bay that were located during
this study. Well-completion data and other pertinent information on the wells
are given in table 6 (at end of report). The well-completion data were taken
from reports on file at the New York State Department of Environmental
Conservation office, Stony Brook, N.Y.
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HYDROGEOLOGY

The ground-water reservoir underlying the northern part of the Town of
Oyster Bay consists of unconsolidated glacial deposits of Pleistocene age and
coastal-plain deposits of continental and marine origin of Late Cretaceous
age. These unconsolidated deposits consist of gravel, sand, silt, and clay
and are underlain by bedrock of early Paleozoic and (or) Precambrian age. The
bedrock, which is relatively impermeable, forms the base of the ground-water
reservoir.

The thickness, character, and water-bearing properties of the aquifer and
the relationships between hydrogeologic and geologic units underlying the
study area are depicted in table 1. The correlations should be considered
direct relationships as implied in the tables. The upper and lower boundaries
of the hydrogeologic units are determined mainly from gross lithologic differ-
ences between units rather the age of the deposits, which forms the basis for
geologic correlations. For example, the upper and lower limits of the
confining units (Port Washington confining unit and Raritan clay) are placed
at intervals where the lithologic sequence changes from predominantly clay to
sand or sand and gravel, and these positions may have no time-stratigraphic
significance. For this reason, and because differentiation between sediments
of Pleistocene and Cretaceous age is difficult and uncertain, it is possible
that some deposits of Pleistocene age have been included in the upper part of
the Magothy aquifer, which, by present definition, is approximately equivalent
to the Magothy Formation-Matawan Group, undifferentiated, of Late Cretaceous
age., The three hydrogeologic sections (pl. 1B) show the inferred extent,
lateral and vertical relationships, and the variations in depth, thickness,
lithology, and structure of these units.

Description of Hydrogeologic Units
Bedrock

Bedrock of early Paleozoic and(or) Precambrian age underlies all of
western Long Island (Fisher and others, 1962). The bedrock generally consists
of metamorphic and igneous crystalline rocks--schist, gneiss, and granite--and
lies at depths ranging from about 350 ft below sea level along the north shore
to about 950 ft below sea level in the southeast part of the study area
(pl. 2A, and hydrogeologic sections, pl. 1B).

Bedrock is generally regarded as the base of the ground-water reservoir
on Long Island because of its density and low permeability. No wells in the
Town of Oyster Bay are known to obtain water from bedrock.

Lloyd Aquifer

The Lloyd aquifer is the equivalent of the Lloyd Sand Member of the
Raritan Formation of Late Cretaceous age (Cohen and others, 1968, p. 18). It
consists of discontinuous layers of gravel, sand, sandy clay, silt, and clay,
and lies roughly parallel to the bedrock surface at depths ranging from about
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200 ft below sea level along the north shore to about 700 ft below sea level
in the southeast part of the study area (pl. 2B). 1Its thickness ranges from O
to 250 ft from northwest to southeast, respectively.

The Lloyd aquifer is a major aquifer in the Town of Oyster Bay. It is
probably hydraulically continuous with the adjacent Port Washington aquifer
and upper glacial aquifer in the northern part of the study area. Water in
the Lloyd aquifer is confined under artesian pressure beneath the Raritan
clay.

Well yields during test pumping of large-capacity public-supply wells
screened in the Lloyd aquifer have ranged from 500 gal/min to as much as 1600
gal/min.

Raritan Clay

The Raritan clay is a distinct hydrogeologic unit that extends throughout
much of the Town of Oyster Bay (pl. 3A). 1In this area, the Raritan clay may
be equivalent to the unnamed clay member of the Raritan Formation of Late
Cretaceous age. The Raritan clay consists mainly of light to dark gray, red,
white, or yellow clay and variable amounts of silt, and clayey silty fine
sand. Sandy beds of varying thickness are common. The top of the Raritan
clay is roughly parallel to that of the underlying Lloyd sand member. The
upper—-surface altitude of the Raritan clay ranges from 150 ft below sea level
along the north shore to about 550 ft below sea level in the southeastern part
of the study area. 1Its thickness ranges from O to 200 ft from northwest to
southeast, respectively.

The Raritan clay is a significant hydrogeologic unit because it confines
water in the underlying Lloyd aquifer. Although its hydraulic conductivity is
very low, it does not entirely prevent movement of water between the Magothy
and Lloyd aquifers. Some public-supply and other wells obtain part of their
water supply from the sandy zones in the upper part of the Raritan clay.

Magothy Aquifer

The Magothy aquifer is the equivalent of the Matawan Group-Magothy
Formation undifferentiated of upper Cretaceous age. Deposits in this unit
consist of beds and lenmses of light-gray, fine to coarse sand with some
interstitial clay. Detailed lithologic descriptions are given in Soren
(1978); Ku and others (1975); and Jensen and Soren (1974).

The top of the Magothy aquifer is not planar, unlike the surfaces of the
underlying units. The Magothy surface was deeply eroded during Tertiary time
and probably was considerably eroded in Pleistocene time. The upper surface
altitude of the Magothy ranges from as high as 200 ft above sea level in the
center of the study area to 200 ft below sea level along the northeast edge of
the study area (pl. 3B). 1Its thickness ranges from 0 to 650 ft from northwest
to southeast, respectively.

The Magothy aquifer is the principal aquifer underlying Long Island and
is the island's main source of water for public supply. The sand beds within
the aquifer are moderately to highly permeable. The reported yields during



pumping tests of several public-supply wells screened in the Magothy aquifer
in the Town of Oyster Bay ranged from 300 gal/min to as much as 1,500 gal/min.
The average yield was about 1,000 gal/min.

The large amount of clay in the upper half of the aquifer causes the
water to become increasingly confined with depth. Along the north shore, the
Magothy aquifer is probably in hydraulic continuity with the adjacent Port
Washington aquifer. The Magothy also has a generally high degree of hydraulic
continuity with the overlying upper glacial aquifer, but the degree of
continuity may vary considerably from place to place.

Port Washington Aquifer

Two previously unrecognized hydrogeologic units in the northern part of
the Town of Oyster Bay are defined as the Port Washington aquifer and Port
Washington confining unit. The units were first recognized in the northern
part of the Town of North Hempstead (Kilburmn, 1979). The inferred limits of
the units are shown in plates 4A and 4B, and their relationships to the other
hydrologic units are shown on the hydrogeologic sections on plate 1B.

The Port Washington aquifer is a sequence of deposits of Pleistocene and
(or) Late Cretaceous age that underlie the north-shore area of the Town of
Oyster Bay. The deposits form a distinct hydrogeologic unit that rests upon
bedrock and is overlain by a thick sequence of confining clay. The south edge
of the deposits overlap and abut the adjacent Cretaceous units. The sediments
of the Port Washington aquifer form part of the valley fill in the channels
cut into the Cretaceous deposits. These deposits consist largely of sand or
sand and gravel and varying amounts of interbedded clay, silt, and sandy
clay.

The altitude of the top of the Port Washington aquifer ranges from 150 ft
below sea level along the north shore to 450 ft below sea level along the
south shore (pl. 4A). 1Its thickness ranges from 0 to more than 150 ft in the
central parts of the study area.

The Port Washington aquifer is moderately to highly permeable and is a
major aquifer in the northern parts of the Town of Oyster Bay. The reported
yields during pumping tests of public-supply wells screened in the aquifer
range from 300 gal/min to 1,200 gal/min. Water in the aquifer is confined
beneath the Port Washington confining unit. The hydrogeologic relationships
between the Port Washington aquifer and the abutting Lloyd, Magothy, and upper
glacial aquifers, as shown in the hydrogeologic sections on plate 1B, suggest
that these deposits could be in lateral hydraulic continuity. Potentiometric
studies of the head in the Lloyd aquifer made by Swarzenski (1963), Kimmel
(1973), and Kilburn (1979) tend to verify a lateral hydraulic continuity
between the Port Washington and Lloyd aquifers.

Port Washington Confining Unit

The Port Washington confining unit is a sequence of deposits of
Pleistocene or Late Cretaceous to Holocene(?) age that locally underlies the
north shore. The unit consists mainly of clay and silt, with scattered lenses



of sand or sand and gravel. (See Kilburn, 1979, for a more detailed
description.) The deposits that form the Port Washington confining unit
overlie the Port Washington aquifer or overlap the adjacent Cretaceous units
and may form part of the valley fill that occupies channels cut into the other
Cretaceous deposits. The unit may locally include or consist of erosional
remnants of the clay member of the Raritan Formation.

The altitude of the top of the Port Washington confining unit ranges from
100 ft above sea level in the central part of the study area to 300 ft below
sea level along the northeastern part (pl. 4B). Its thickness ranges from 0
to more than 150 ft in the central part of the study area.

Upper Glacial Aquifer

The upper glacial aquifer consists of deposits of late Pleistocene and
Holocene age that overlie the Magothy aquifer and the Port Washington
confining unit and locally abut against or overlie the Port Washington
aquifer. The extent and relationships of these deposits to the adjacent
hydrogeologic units are shown on plate 1B.

The upper deposits consist mainly of stratified beds of fine to coarse
sand and of sand and gravel but also contain thin beds of silt and clay
interbedded with coarse-grained material. The outwash that constitutes the
bulk of the upper Pleistocene deposits is yellow and brown or, in some places,
gray. (See Perlmutter, 1949, and Kilburn, 1979, for further descriptions.)

The upper glacial aquifer, which contains the water table in most of the
area, transmits all recharge to the underlying aquifers. Precipitation
filtering downward to the water table is the principal source of ground-water
recharge. In the past, the upper glacial aquifer was tapped as a water supply
by many public-supply wells. Because it has become contaminated by cesspool
effluents, fertilizers, and other substances, however, its use for public
supply has decreased. Wells tapping the aquifer are now used mainly to supply
water for domestic use, irrigation, and commercial and industrial purposes.

The sand and gravel deposits in the upper glacial aquifer are highly
permeable and yield large amounts of water to properly constructed wells. The
yields of large-capacity public-supply wells screened in the aquifer have been
reported to range from 400 gal/min to 1,400 gal/min.

The recent deposits of Holocene age along beaches, streams, swamps, and
the bottoms of bays and lakes have not been differentiated from the upper
glacial aquifer because they are too thin.

Correlation of Units

The differentiation between deposits of Pleistocene and Cretaceous age
throughout most of the northern part of the Town of Oyster Bay is uncertain.
On Long Island, the contact between Pleistocene and Cretaceous deposits is an
erosional unconformity that is commonly marked by an abrupt lithologic and
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mineralogic change. In most of the study area, this boundary has not been
delineated with confidence because of the lack of reliable lithologic data
(cores and cuttings) and the uncertainty of recognizing this boundary from
well drillers' logs, which formed the basis for correlations made during this
study. The tops of the Cretaceous deposits may be lower in altitude than
indicated on plates 2B, 3A, and 3B because they seem lithologically similar to
the overlying Pleistocene deposits in most of the drillers' logs.

The inferred limits of some of the hydrogeologic units in plates 2, 3,
and 4 have been extrapolated into areas where little or no data are available.
Where the inferred boundaries are questionable, they are so indicated by
dashed lines. In the hydrogeologic sections (pl. 1B), extrapolated and
questionable extensions of the contacts of some of the units are indicated by
question marks.

The hydrogeologic correlations of wells used in constructing the sections
and maps in this report are given in table 7 (at end of report) with the
altitudes of the tops of the hydrogeologic units penetrated by wells in the
northern part of the Town of Oyster Bay.

GROUND-WATER HYDROLOGY

Pumpage

The total reported ground-water pumpage for all purposes in the northern
part of the Town of Oyster Bay increased from 1.885 Bgal/yr (5.16 Mgal/d) in
1950 to 10.929 Bgal/yr (29.94 Mgal/d) in 1980. The total reported pumpage is
plotted in figure 3A. During 1950-66, pumpage in the area increased at an
average annual rate of about 291.6 Mgal/yr (798,900 gal/d); the graph does not
reflect a significant effect from the 1962-67 drought. Beginning in 1967,
however, the last year of the drought, the trend first reversed then leveled
off until 1979. Pumpage during this time ranged between 7.95 Bgal/yr (21.8
Mgal/d) in 1967 and 9.94 Bgal/yr (27.2 Mgal/d) in 1971 and averaged 9.29
Bgal/yr (25.4 Mgal/d). A new upward trend may have started in 1980, when
annual pumpage was reported to have been 10.92 billion gallons--an 11.6-
percent increase over that in 1979. Whether this is a new trend or a
short-term fluctuation will be ascertainable only from future records.

Ground water for public supply and nonpublic supply in the Town of Oyster
Bay is derived principally from the upper glacial, Magothy, and Lloyd
aquifers. The total amounts pumped from each of the aquifers and the Port
Washington aquifer and confining unit are shown in figure 3B.

Ground-water pumpage from the Magothy aquifer is far larger than that
from the other aquifers (fig. 3B) and, therefore, determines the trend of the
graphs of total pumpage and public-supply withdrawals shown in figure 3A.
Pumpage from the Magothy aquifer since 1976 (fig. 3B) has shown a significant
upward trend that, through 1980, has increased by an average of more than 680
Mgal/yr (1.86 Mgal/d). This is largely because of a decline in public-supply
withdrawals from the upper glacial aquifer and Port Washington confining unit
(fig. 3C), but this loss is being made up by increasing pumpage from the
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PUMPAGE, IN BILLIONS OF GALLONS PER YEAR

Total pumpage

Pubtic supply

Nonpublic supply

74 Magothy aquifer

_—

Upper glacial aquifer

Port Washington confining unit

\

Port Washurl\gton aquifer

Lloyd aquifer

1950

1960

1970

1980

YEAR

Port Washington

Magothy aquifer

Upper glacial aquifer Lioyd aquifer

Conﬁninglun“ Port Wiashmgton aqudelr
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Port Washington confining unit
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No pumpage reported from
Port Washington aquifer

Upper glacial aquifer |

Magothy aquifer
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Figure 3.--Ground-water pumpage in northern part of Town of Oyster Bay,
Total reported public-supply and nonpublic-supply pumpage.
B. Total reported pumpage, by aquifer and confining unit. C. Public-
supply pumpage, by aquifer and confining unit. D. Reported nonpublic-
supply pumpage, by aquifer and confining unit.

1950-80.

A.

Magothy aquifer as wells in the upper glacial aquifer are closed or restricted
because of contamination by nitrates and volatile organic chemical compounds.

Ground-water pumpage for other than public supply is far smaller than

that for public supply, as indicated in figure 3A, but the trends are similar.

Pumpage for other than public supply slowly increased from 0.145 Bgal/yr (0.40
Mgal/d) in 1950 to 1.24 Bgal/yr (3.40 Mgal/d) in 1965, which was an average

annual increase of about 70.4 Mgal/yr.

During 1966-80, pumpage for other than

public supply remained relatively constant, without a significant trend, and

averaged 1.35 Bgal/yr (3.71 Mgal/d).
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Trends in ground-water pumpage for public and other-than-public supply
during coming years are expected to continue as in 1966-80, except that
increased pumpage for public supply from the deeper parts of the Magothy
aquifer should be expected as new wells are drilled or old wells deepened to
reduce the possibility of inducing the downward movement of contaminated water
from the upper glacial aquifer or upper parts of the Magothy aquifer. Also,
as contaminated water moves into the lower parts of the Magothy aquifer from
the effects of pumping, the demand for new wells that tap the Lloyd aquifer
may increase.

Precipitation

The climate of the Town of Oyster Bay is characterized by a medium
temperature range and mild winters that are moderated by the Atlantic Ocean.
Precipitation falls in almost the same total in the cool season as during the
warm season but is most frequent in spring. Most precipitation on Long Island
is in the form of rain; only 5 to 10 percent falls as snow or sleet.

Long-term precipitation in Nassau County averages 42 inches per year, as
determined from 30 years of records collected by the National Weather Service
(fig. 4). The precipitation regime of Long Island for 1951-56 was studied by
Miller and Frederick (1969), who calculated the mean annual precipitaton in
the Town of Oyster Bay to be between 42 and 45 inches., This compares closely
with the 42 inches per year determined for all of Nassau County. The annual
precipitation recorded at Manhasset during 1938-78 had a maximum of 64.70
inches in 1975 and a minimum of 22.73 inches in 1965 (fig. 4); the long-term
average annual precipitation from 1938-78 is 41.95 inches. Mean monthly
precipitation at Manhasset ranges from a low of 2.68 inches in June to a high
of 4.09 inches in August.
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Figure 4.--Precipitation at Manhasset, 1938-78: Left, average annual values.
Right, average monthly values.
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Water Levels

The principal sources of ground-water recharge in the Town of Oyster Bay
are precipitation and infiltration of water from stormwater basins and home
sanitary systems. Water that infiltrates from these sources recharges the
upper part of the ground-water body and eventually migrates downward to the
underlying aquifers.

The Port Washington aquifer, an important aquifer only in the northern
part of the Town of Oyster Bay, is not discussed here because Kilburn (1979)
has suggested that these deposits could be in lateral hydraulic continuity
with the abutting Lloyd, Magothy, and upper glacial aquifers; this relation-
ship is shown on plate 1B. Studies of the potentiometric head in the Lloyd
aquifer by Swarzenski (1963) and Kimmel (1973) seem to verify a lateral
hydraulic continuity between the Port Washington and Lloyd aquifers.

Upper Glacial Aquifer

The water table is in the upper glacial or the Magothy aquifer, depending
upon geographic location. The altitude and configuration of the water table
underlying the northern part of the Town of Oyster Bay im April 1980 is shown
on plate 6A; the highest water—-table altitude is along the regional ground-
water (water—-table) divide. A significant local ground-water divide in the
water table extends northwest from the Brookville-Muttontown area through the
Locust Valley area. (Locations are shown on pl. 1A.)

Fluctuations and long-term trends of water levels in six wells screened
just below the water table are shown in the hydrographs in figure 5; locations
of the wells are shown on plate 1A. The hydrographs indicate that during the
1962-67 drought, water levels in these wells declined 10 to 16 ft. The
largest declines were along and near the regional water-table divide, which
lies near the southern part of the area near the Long Island Expressway (wells
N1193 and N1230, with declines of 16.1 and 14.4 ft, respectively). It can be
inferred from these data that the water table throughout much of the northern
part of the Town of Oyster Bay, except along the coast, declined by 10 to 16
ft during the drought.

At the end of the drought in 1967, water levels began to recover rapidly.
The rate of recovery in the six wells was about 1.4 ft/yr from 1967 to late
1973, but little or no trend is clearly recognized from late 1973 to 1978.
Another recovery trend may have begun in 1979, but this cannot yet be
determined. As of 1981, water levels have recovered in four of the wells
(N1190, N1193, N1227, and N1230) to heights that exceed those measured during
the 12 years (1950-61) preceding the drought. It is probable, therefore, that
the water table has recovered throughout much of the Oyster Bay area and has
also risen to levels equal to or exceeding those immediately preceding the
1962-67 drought.

Magothy Aquifer
Ground water in the Magothy aquifer becomes increasingly confined with

depth. Water levels in wells screened in the lower part of the Magothy
aquifer reflect the hydrostatic pressure, or static head, that has been
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developed in the lower part of the aquifer by this confinement. Plate 5A
shows the approximate altitude and configuration of the potentiometric surface
of the lower part of the Magothy aquifer during March 1980. The regional
potentiometric divide in the aquifer passes through the southern part of the
study area. A significant local ground-water divide that is close to a
similar divide in the water table extends northwest from the Brookville-
Muttontown area through the Locust Valley area.
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Hydrographs of four wells screened in the lower part of the Magothy
aquifer are shown in figure 6; the well locations are shown on plate 1lA.
Water-level records are insufficient to plot accurate hydrographs for periods
earlier than those shown.

If the hydrograph of well N3475 in figure 6 is assumed to represent
water-level declines during the 1962-67 drought in wells screened in the lower
part of the Magothy aquifer, the greatest decline would have been about 12
ft, which is nearly as great as those in the upper glacial aquifer. The
hydrographs also indicate that water levels began to recover rapidly after the
drought. Since 1967, water-level recovery seems to have continued at a rate
of slightly more than 1 ft/yr, even though pumpage from the Magothy aquifer
steadily increased.

Because little or no pre-1961 data are available from wells in figure 6,
it cannot be directly determined whether water levels have returned to their
predrought levels, However, 1961 water-level altitudes at four of the wells
are indicated above the 1980 altitudes on plate 5A; comparison of these
altitudes at wells N6190 and N7030 suggests that the altitude of the
potentiometric surface along and near the potentiometric divide has recovered

801 T Y T T T 92 T T T T T
767 N7773 1 887 N3475 T
-
724 1 84+ - \ ~
\
0 \
S 68+ 4 804 \ -
w \
p: \
& 647 1 764 .
s
8 60 4 724 4
<
’_
§ 56 == T 1 T T 68 T T T T T
2
= 88T T T T T T 100 T T T T T
-
<
uJ - — -
o 8 $29776 96 N7030
&
< 804 92— -
2
[a]
Z - - -
Z 76 88
2
O 724 84 -
~.
68— 80— N .
64 = T T T T T 76— T T T T T 1
(= [Tl wn o Vel o o Vo]
z & § ¢ & &5 & & &8 & & 5 & &g

Figure 6.--Hydrographs of four wells screened in the lower part

of the Magothy aquifer, 1950-80.
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to, or exceeds, that which prevailed before the drought. North of the divide,
however, the potentiometric-surface altitude of 1980 seems to have remained
below that which prevailed before the drought. The differences between water-
level altitudes in 1961 and 1980 (well N3475, -1.6 ft; well N5762, -11.4 ft)
suggest that the decline increases northward. Thus, the potentiometric
surface over much of the area north of the divide had probably not recovered
by 1980 to the predrought levels, although the upward trends indicated in
figure 6 suggest that recovery is continuing.

Lloyd Aquifer

Ground water in the Lloyd aquifer is confined beneath the Raritan
confining unit. The inferred potentiometric surface in the aquifer in January
1979 is shown on plate 5B. The position of the regional potentiometric
divide can be only inferred because water-level data are sparse. The position
of the regional divide was extrapolated from previous regional potentiometric-
surface maps that place the divide well north of the regional divides of the
Magothy aquifer and water table. The maximum potentiometric—-surface altitude
along the regional divide in 1979 was probably between 35 and 45 ft. No 40-ft
contour is shown in plate 5B, however, because water-level data are not
available. Many earlier maps show an inferred 40-ft contour, and recent
digital modeling studies of the Lloyd aquifer indicate that a 40-ft contour
may be present (M. S. Garber, U.S. Geological Survey, oral commun., 1981).

The inferred altitude of the potentiometric surface of the Lloyd aquifer
across the central part of the study area is shown in the hydrogeologic
sections (pl. 1B) to be about 40 ft.

Hydrographs of four wells screened in the Lloyd aquifer in and adjacent
to the study area are shown in figure 7. (Well locatiouns are shown on pl.
1A). The hydrographs of wells N124 and N3355 suggest that water levels in the
Lloyd aquifer declined 4 to 10 ft during the 1962-67 drought. Water levels
probably began to recover at the end of the drought, but, as the hydrographs
suggest, the rates of recovery have probably differed considerably from well
to well.

Water—level trends since 1967 also differ among wells. The trends
indicated by the hydrographs of wells N2424 and N3355 seem to be upward. At
well N124, in the north-shore area (pl. 5B), water levels recovered until
1974, after which they began a declining trend that continued into 1980.
Hydrographs of wells N7152 and N7546 (not shown), both along the extreme north
shore, indicate declining trends from 1968, when water—-level records began,
through 1980. The declines in these wells, and probably the decline at well
N124 (fig. 16), may be due to the effects of pumping by well N7620 and other
local pumping. The rates of decline in wells N7152 and N7546 are estimated to
be about 0.3 ft/yr and 0.15 ft/yr, respectively. Water-level measurements
obtained from well N835 indicate a declining trend through 1980 that may- have
begun in the late 1950's or early 1960's. Table 2 gives the available
water-level data from 1961-80.

A comparison of water levels in March—-April 1961 with January 1979 levels
in wells shown on plate 5B indicates that, by January 1979, the potentiometric
surface of the Lloyd aquifer had recovered to levels ranging from a fraction
of a foot to 5 ft below the March-April 1961 level. The hydrograph of
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well N124 (fig. 7) indicates that water levels in this well were about 4 ft
higher in 1974 than in 1961. Since that time, however, the potentiometric
surface at that well has declined to its lowest level of record.
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Figure 7.--Hydrographs of four wells screened in the Lloyd aquifer, 1950-80.

Table 2.--Water levels from Lloyd aquifer, well
N835, on East Island, 1961-80.

[Location is shown in fig. 5; altitudes are
in feet above sea level]

Water-level Water—level
Date altitude Date altitude
Mar. 13, 1961 10.50 Jan. 15, 1975 7.06
Dec. 31, 1970 8.10 Jan. 16, 1979 5.82
Jan. 6, 1972 8.68 - Jan. 21, 1980 1.62
Jan. 30, 1974 7.61
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Water Movement

The lateral direction of ground-water flow can be estimated from water-
table and potentiometric-surface maps. Ground water moves in the direction of
decreasing head and perpendicular to the potentiometric contours. A vertical
component of ground-water flow may also develop where differences in
hydrostatic head are present with depth in an aquifer or between aquifers.

Upper Glacial Aquifer

The regional and local directions of lateral ground-water movement near
the water table in the northern part of the Town of Oyster Bay are controlled
from the regional and local ground-water divides (pl. 6A). Other smaller,
local ground-water divides (not shown) are present on Mill Neck, Centre
Island, and Cove Neck.

The lateral direction of ground-water movement near the water table is
indicated on plate 6A by arrows. Water on the south side of the regional
divide moves southward to discharge areas along the south shore; water north
of the regional divide moves in two directions. Ground water east of the
principal local divide shown on plate 6A moves toward discharge areas along or
underlying Long Island Sound, Mill Neck Creek, Oyster Bay Harbor, or Cold
Spring Harbor, and ground water west of the principal local divide moves
westward to discharge areas along Glen Cove Creek or into Hempstead Harbor.
Some water along the divides moves directly downward until it meets a zone of
low permeability (for example, a clay bed or the top of the Port Washington
confining unit or the Raritan confining unit), where it is diverted laterally.

Hydrostatic head differences between the water table (pl. 6A) and the
potentiometric surface in the lower part of the Magothy aquifer (pl. 5A)
during March and April 1980 ranged from less than 1 ft to more than 20 ft
throughout most of the area except near the shore. The head differences were
such that recharge from the water table could move downward into the Magothy
aquifer over most of the area. Cones of depression due to local ground-water
pumpage are not shown on plate 6A because the observation wells in the area
are spaced too broadly to provide adequate definitionm.

Magothy Aquifer

The directions of lateral and vertical ground-water movement in the
Magothy aquifer are controlled by the position of the regional and local
potentiometric divides and by the hydraulic gradients. (See pl. 5A.) Some
of the ground water along the divides moves downward to the bottom of the
aquifer, where it then moves laterally toward areas of natural discharge or
active pumping wells.

The areas of natural discharge from the Magothy aquifer can be inferred
from plates 5A and 6A. Discharge occurs wherever the hydrostatic head in the
Magothy is greater than that in the adjacent or overlying units. Water
discharges from the Magothy aquifer into the upper glacial aquifer in areas
adjacent to Hempstead Harbor and Oyster Bay Harbor, and into the Port
Washington confining unit elsewhere.
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Hydrostatic heads in the Magothy aquifer in 1980 exceeded those in the
Lloyd aquifer by as much as 50 ft throughout a large part of the area. This
is due largely to the low permeability of the Raritan confining unit, which
confines water in the Lloyd aquifer but does not prevent water from the areas
of higher head in the Magothy from moving in the direction of decreasing head
and perpendicular to the potentiometric contours.

Lloyd Aquifer

The Lloyd aquifer is recharged by water moving downward from the Magothy
and upper glacial aquifers through the Raritan clay and Port Washington
confining unit in response to the higher hydrostatic heads in the upper
aquifers. The confining units impede but do not prevent this downward
movement. The principal areas of recharge of the Lloyd aquifer are those
underlying and adjacent to the regional and local potentiometric divides,
where flow is predominantly downward (pl. 5B).

Areas of natural discharge of water from the Lloyd aquifer can be
inferred from a comparison of heads in the Lloyd (pl. 5B), the Magothy (pl.
5A), and the water table (pl. 6A). Natural discharge from the Lloyd may
occur in areas where the head in the Lloyd exceeds heads in overlying or
adjacent units. These comparisons indicate that water from the Lloyd aquifer
can move laterally and upward through the Port Washington aquifer (where
present) and into the upper glacial aquifer, and thence into Hempstead Harbor
(section C-C', pl. 1B). Other areas of discharge are along and beneath Long
Island Sound (section A-A', pl. 1B). Some discharge may also occur in the
Oyster Bay Harbor area (section C-C', pl. 1B) by movement of water upward
through the Port Washington aquifer and Port Washington confining unit into
the upper glacial aquifer and then into the harbor.

GROUND-WATER QUALITY

Data on ground-water quality in the northern part of the Town of Oyster
Bay during 1950-79 are available mainly from analyses made by the Nassau
County Department of Health. These analyses, together with those made by the
U.S. Geological Survey, represent 155 wells. The number of samples per well
during this period ranged from 1 to 37. The frequency of sampling varied, as
did the constituents for which analyses were made. It was beyond the scope of
this study to make a detailed study of water quality or to review the 2,168
analyses for obvious errors. It was assumed that the number of analyses in
error was small enough to not significantly affect general interpretations of
water quality that could be made from the analyses.

General Water Quality

Table 3 (p. 22) lists the median and range of the principal constituents
and summarizes the general water quality of the three aquifers during 1950-79;
table 4 summarizes the ground-water quality in the northern part of the Town
of Oyster Bay in 1979. The analyses are arranged by aquifer to facilitate
comparison and to demonstrate changes with depth.
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The present overall quality of the ground water in the northern part of
the Town of Oyster Bay is suitable for most industrial and domestic uses
except in localized areas where it is contaminated, as discussed in the
following section.

Contamination

Recent ground-water-quality studies made by the Nassau County Department
of Health (1978, 1980) indicate that ground water from most public and
nonpublic supply wells was of good quality and generally does not contain
inorganic or organic constituents in concentrations that equal or exceed New
York State drinking-water standards. These studies found that certain
inorganic constituents (except pH) in public-supply wells exceeded State
standards; these are, in order of decreasing abundance: turbidity, sodium,
copper, nitrates, total solids, and chloride (Nassau County Department of
Health, 1978). The studies also found contamination by volatile organic
chemicals in the northern part of the Town to be largely limited to two
areas—-one near Glen Cove, the other a band extending from the Hicksville-
Syosset area to the Plainview-Farmingdale area (pl. 1A), described in the
following section.

Much, if not most, of the contamination other than turbidity may be
attributed to private sewage-disposal systems that have leached nitrogen (in
the form of ammonia), detergents, chlorides, sodium, sulfate, total solids,
and volatile halogenated organics into the upper part of the ground-water
system. Other possible sources of contamination are fertilizers, landfill
leachate, road salting, road-salt storage, and saltwater intrusion.

Volatile Organic Compounds

Volatile organic chemical pollutants that have been found in ground water
in the northern part of the Town of Oyster Bay could be derived from two
sources—-domestic cesspool and drain cleaners, and solvents and degreasers
used by industries.

The organic chemicals most frequently detected and reported in Nassau
County's 1978 and 1980 reports were trichloroethylene, an industrial solvent;
tetrachloroethylene, an industrial degreaser and stain remover used in dry
cleaning; and 1,1,1 trichloroethane, an industrial solvent and cesspool and
drain cleaner.

The studies also indicated that the most significant ground-water
contamination problem in the northern part of the Town of Oyster Bay is the
continued increase in nitrates and volatile organic compounds, as indicated by
the number of wells in the area that have been closed or whose use has been
restricted because of these substances. Plate 6B shows the locations' of these
wells; table 5 (p. 26) lists the contaminants found. Wells classified as
"restricted” because of organic contamination may not be used except in
extreme emergency situations. The Nassau County Department of Health (1980,
p. 10), suggested that water from wells closed because of nitrates may be used
if blended with water from uncontaminated wells to reduce the nitrates to
acceptable levels.
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Table 3.--Summary of chemical analyses of ground water from wells in northern
part of Town of Oyster Bay, Nassau County, 1960-79.

[Chemical constituents given in milligrams per liter unless otherwise
indicated. Data summarized from analyses by Nassau County Department of
Health and U.S. Geological Survey]

Upper Glacial aquifer

Characteristic Number Number of
or constituent of wells analyses Median Minimum Maximum
Specific conductance 40 337 150 25 600
(umho/cm at 25 °C)
pH 46 493 6.3 4.8 10.3
Temperature (°C) 15 77 12.0 9.0 16.0
Hardness (as CaCOj3) 45 491 46 4 184
Hardness. noncarbonate 23 82 63 .0 110
Calcium, dissolved (as Ca) 38 411 11.2 .8 40.1
Magnesium, dissolved (as Mg) 38 410 .48 .04 29.0
Sodium, dissolved (as Na) 37 320 11.0 .10 62.0
Bicarbonate (as HCOj3) 23 78 19 4 560
Carbonate (as C03) 35 388 13.2 .0 60
Alkalinity, total (as CaC03) 42 473 15 2 460
Sulfate, dissolved (as S04) 37 316 18.0 .0 61.0
Chloride. dissolved (as Cl) 47 497 12.0 3.0 130
Silica, dissolved (as Si0,) 15 72 13.0 1.8 17.0
Dissolved solids, residue
at 180°C 41 404 112.5 18 448
Dissolved solids, calculated,
sum of constituents 15 70 200 22 280
Nitrate, dissolved (as N) 42 508 2.90 .0 22.0
Phosphorus, total (as P) 34 274 .01 .0 2.40
Iron, total (pg/L as Fe) 36 452 80 .0 15,400
Magothy aquifer
Characteristic Number Number of
or constituent of wells analyses Median Minimum Maximum
Specific conductance 71 843 70 6 665
(vmho/em at 25 °C)
pH 75 1,208 6.1 4,4 9.5
Temperature (°C) 36 72 12 8 16
Hardness (As CaCOj3) 76 1,190 18 2 150
Hardness, noncarbonate 47 93 5 .0 140
Calcium, dissolved (as Ca) 70 979 4.0 .0 37.0
Magnesium, dissolved (as Mg) 70 965 .16 .0 14.0
Sodium, dissolved (as Na) 69 732 6.0 .0 90.0
Bicarbonate (as HCOj3) 47 93 12 .0 41
Carbonate (as C03) 70 971 6 .0 46
Alkalinity, total (as CaCOj3) 76 1,209 8 1 58
Sulfate, dissolved (as S04) 72 784 2.0 .0 88.0
Chloride, dissolved (as Cl) 76 1,188 6.8 1.0 180
Silica. dissolved (as $i0y) 37 81 8.9 4.3 19.0
Dissolved solids, residue
at 180°C 69 1,127 64 2 689
Dissolved solids, calculated,
sum of constituents 37 79 45 19 494
Nitrate, dissolved (as N) 75 1,201 1.68 .0 29.5
Phosphorus, total (as P) 66 518 .01 .0 2.45
Iron. total (ug/L as Fe) 69 1,155 40 .0 15,800
~ continued-
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Table 3.--Summary of chemical analyses of ground water from wells in northern
part of Town of Oyster Bay, Nassau County, 1950-79.--continued

Lloyd aquifer

Characteristic Number Number of
or constituent of wells analyses Median Minimum Maximum

Specific conductance 16 55 55 30 240

(umho/cm at 25 °C)
pH 17 210 6.5 5.7 7.7
Temperature (°C) 8 10 14 12 15
Hardness (As CaC0O3) 17 205 18 8 46
Hardness, noncarbonate 10 12 0 0 12
Calcium, dissolved (as Ca) 17 173 3.2 1.6 9.6
Magnesium, dissolved (as Mg) 17 171 .16 .0 4,5
Sodium, dissolved (as Na) 17 127 5.0 .1 22.0
Bicarbonate (as HCO3) 10 12 20 16 47
Carbonate (as C0j3) 17 173 4.8 0 14
Alkalinity, total (as CaCOj3) 17 209 15 4 124
Sulfate, dissolved (as S04) 17 134 1.0 .0 7.0
Chloride, dissolved (as Cl) 18 207 5.2 2.5 24.0
Silica, dissolved (as Si0j) 10 12 11.5 7.8 22.0
Dissolved solids, residue

at 180°C 16 198 53.5 17 117
Dissolved solids, calculated, 10 12 41.5 33 75

sum of constituents 17 209 .36 .0 6.7
Nitrate, dissolved (as N) 15 97 .01 .0 .67
Phosphorus, total (as P) 15 203 50 .0 1,680

In 1978, contamination by volatile organic compounds was limited to the
upper glacial and Magothy aquifers, and the largest areas of known or
suspected contamination were in the upper glacial aquifer. No contamination
by volatile organic compounds has been found in wells screened in the Lloyd
aquifer. The Lloyd seems as yet to be protected from the downward movement of
synthetic organic compounds from the overlying aquifers by the Raritan clay.

Ground water in the northern part of the Town of Oyster Bay exceeded the
New York State Health Department interim guidelines concentration of 50 ug/L
per organic chemical mainly in two areas—-one near Glen Cove, the other in a
general east-west band extending from the Hicksville-Syosset area to the
Plainview-Farmingdale area (pl. 1A). Both are in the more highly industrial-
ized areas of the northern part of the Town of Oyster Bay; the latter is a
region having a strong component of vertical downward ground-water movement
and large ground-water withdrawals from the deeper part of the Magothy
aquifer.

Nitrate

The ground-water quality study for 1978 in Nassau County (Nassau County
Department of Health, 1980) indicated that nearly all ground water in the
upper glacial aquifer and the upper part of the Magothy aquifer in the
northern part of the Town of Oyster Bay contained nitrate (as N) concentra-
tions that exceed 1 mg/L. Katz and others (1977, p. 13), in a study of
nitrogen in ground water in Nassau and Suffolk Counties, considered that
nitrate (as N) concentrations above 0.20 mg/L indicate contamination. The
major sources of nitrate contamination are domestic cesspool leachate,
industrial wastes, fertilizers, and precipitation.
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Nitrate (as N) concentrations that exceed the New York State drinking-
water standards of 10 mg/L in the upper glacial aquifer were found in three
areas in the northern part of the Town of Oyster Bay--in the Hicksville
region, in a band along the Suffolk County border in Woodbury, and in Bayville
(pl. 1A). The elevated concentrations in the Woodbury area are attributed
largely to the use of fertilizers at nearby vegetable farms (Nassau County
Department of Health, 1980). Elsewhere, nitrate (as N) concentrations in the
upper glacial aquifer ranged from 1 to 10 mg/L and were less than 1 mg/L in
only two small areas--Lattingtown, and along a thin band between the
Hicksville-Syosset region and Woodbury.

Nitrate (as N) concentrations that exceeded 10 mg/L in the upper part of
the Magothy aquifer were found in the Hicksville-Jericho area, where
ground-water pumpage from the deeper parts of the aquifer is large and where
natural ground-water flow (recharge) is downward from the upper glacial
aquifer. As a result, shallow ground water that contains high concentrations
of nitrate moves downward into the lower parts of the Magothy aquifer. To
date (1981), nitrate concentrations that equal or exceed 10 mg/L in the lower
part of the aquifer have been reported in only one well (N6191) in the
northern part of Hicksville (pl. 1A) (D. H. Myott, Nassau County Department of
Health, oral commun., 1981). Nitrate concentrations in the lower part of the
Magothy aquifer throughout most of the remainder of the northern part of the
Town of Oyster Bay are probably less than 1 mg/L (Nassau County Department of
Health, 1980, fig. 6B).

Saltwater

Salty ground water is reported by drillers in some wells near the shore.
Most drillers have reported that saltwater-bearing zones are near the base of
the upper glacial aquifer or in discrete sand beds in the upper glacial
aquifer or Port Washington confining unit. One well log (N7510) at the
northern end of Centre Island (pl. 1A) reports saltwater in a thin sand unit
from 203 to 257 ft below land surface that is probably part of the Port
Washington aquifer.

Drillers' logs of wells drilled on Centre Island commonly report
saltwater at varying depths in the upper glacial aquifer and Port Washington
confining unit. Isbister (1962, fig. 226.2), in a study of the relationship
between freshwater and saltwater beneath Centre Island, indicates that the
freshwater in the upper glacial aquifer and Port Washington confining unit
(shallow aquifer of Isbister) may be underlain by saltwater throughout much of
Centre Island.

The Port Washington confining unit and the Raritan clay seem to be
effective barriers to the downward movement of saltwater into the Port
Washington and Lloyd aquifers. As of 1980, no saltwater had been reported
from any well screened in either the Port Washington or Lloyd aquifers.

Hydrostatic heads in the adjacent fresh ground water are such that
saltwater encroachment into areas formerly containing freshwater probably has
not occurred. However, if water levels continue to decline below sea level in
the Lloyd aquifer along the north-shore area, conditions that could allow
saltwater encroachment may eventually be established.
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SUMMARY AND CONCLUSIONS

The northern part of the Town of Oyster Bay is underlain by
unconsolidated glacial deposits of Pleistocene age and unconsolidated coastal
plain continental deposits of Late Cretaceous age that consist of clay, silt,
sand, and gravel deposited on crystalline bedrock of early Paleozoic and (or)
Precambrian age.

The deposits have been divided into six hydrogeologic units, which are,
from oldest to youngest, the Lloyd aquifer, Raritan clay, Magothy aquifer,
Port Washington aquifer, Port Washington confining unit, and upper glacial
aquifer. Crystalline bedrock forms the base of the ground-water reservoir.

Ground water for public and nonpublic supply is derived principally from
the upper glacial, Magothy, and Lloyd aquifers.

Total pumpage for all purposes in the northern part of the Town of Oyster
Bay increased from 1.89 Bgal/yr (5.16 Mgal/d) in 1950 to 10.93 Bgal/yr (29.94
Mgal/d) in 1980. Pumpage from the Magothy aquifer is by far the largest and
has increased from 0.44 Bgal/yr (1.20 Mgal/d) in 1950 to 8.49 Bgal/yr (23,25
Mgal/d) in 1980.

Pumpage in the northern part of the Town of Oyster Bay has shown three
significant trends during 1950-80. From 1950-66, pumpage increased from 1.89
Bgal/yr (5.16 Mgal/d) in 1950 to 9.60 Bgal/yr (26.31 Mgal/d) in 1966 and does
not indicate any effect of the 1962-66 drought. During 1967-79, pumpage
leveled off and averaged 9.29 Bgal/yr (25.4 Mgal/d). A new increase began in
1980, when total pumpage was reported to have been about 10.93 Bgal/yr, an
11.6 percent increase over that reported in 1979. Whether this is a new
increasing trend in pumpage could not be ascertained during preparation of
this report.

The trend in ground-water pumpage during the next few years is expected
to continue. Public-supply pumpage from the deeper parts of the Magothy
aquifer may increase as wells are drilled deeper to reduce the possibility of
inducing infiltration from the upper glacial aquifer and the upper parts of
the Magothy aquifer, where water quality has deteriorated. If water quality
in the lower parts of the Magothy aquifer deteriorates, the demand for wells
that tap the Lloyd aquifer could increase.

The water table and the potentiometric surface in the Lloyd aquifer and
lower parts of the Magothy aquifer declined as much as 13 ft during the
1962-67 drought. Declines in the water table during this time may have been
as much as 16 ft in some areas. At the end of the drought in 1967, water
levels began to recover almost immediately. By 1980, the water table had
recovered to or exceeded predrought levels. Water levels in wells screened in
the lower parts of the Magothy aquifer in the southern part of the area had
recovered to predrought levels but may not have recovered fully in the area to
the north.

Water—level data before 1970 from wells screened in the Lloyd aquifer are
sparse, making the interpretation of trends difficult. Hydrographs suggest
that, after an initial period of recovery from the 1962-67 drought into the
mid-1970's, water levels in some wells began a decline that has continued into
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the 1980's. Declining trends have also been noted at wells along the extreme
north-shore area since the early 1970's and have continued into the 1980's.
If these declines continue, saltwater, if present in the aquifer to the north
beneath Long Island Sound, may encroach landward.

The directions of ground-water movement near the water table and in the
Magothy and Lloyd aquifers are largely controlled by the position of regional
water—-table and other potentiometric divides. The regional water-table divide
and the regional potentiometric divide in the lower part of the Magothy
aquifer trend east—west and are near the southern part of the area near the
Long Island Expressway. The location of the regional potentiometric divide of
the Lloyd aquifer can only be inferred because water-level data are lacking,
but may be in the area of North Hempstead Turnpike, 3 to 4 mi north of the
Long Island Expressway.

Ground-water movement south of the regional divides is southward toward
the south shore of Nassau County. Ground-water flow north of the regional
divides contains two principal flow regimes separated by local divides. In
the eastern part of the Town, ground-water flow is northward and northeastward
toward natural discharge areas adjacent to or underlying Cold Spring and
Oyster Bay Harbors or into Long Island Sound. In the western part of the
town, ground water flows west and north toward natural discharge areas
adjacent to or underlying Hempstead Harbor or Long Island Sound. In both
areas, however, some ground water at or near the water table discharges into
springs, ponds, or streams where their channels intercept the water table.
Some ground-water discharge is also caused locally by pumping or flowing
wells.

In areas overlying and adjacent to the ground-water divides, differences
in hydrostatic head between the potentiometric surfaces of the Magothy and
Lloyd aquifers probably cause a downward vertical component of flow. These
are the areas of natural recharge to the deeper parts of the hydrologic
system. The Port Washington confining unit and Raritan clay retard but do not
prevent recharge and serve to confine the water in the Port Washington and
Lloyd aquifers.

An upward vertical component of ground-water flow from the deeper parts
of the system probably occurs along the north-shore area underlying Hempstead,
Oyster Bay, and Cold Spring Harbors and other areas adjacent to Long Island
Sound. This region is the natural discharge area of the hydrologic system in
the northern part of the Town of Oyster Bay.

Chemical analyses of ground water indicate that the overall quality of
the ground water in the northern part of the Town of Oyster Bay is suitable
for most uses at present (1985) except in certain localized areas. Ground-
water-quality studies made by the Nassau County Department of Health in 1977
and 1978 indicate that the most severe threat to ground-water quality in the
area is contamination by volatile organic compounds and nitrates. The studies
found that contamination by organic compounds is limited to the upper glacial
and Magothy aquifers and occurs mainly in two areas. The highest concentra-
tions were found in the Glen Cove area and in an east-west band extending from
the Hicksville-Syosset area to the Plainview-Farmingdale area. Both of these
areas are highly industrialized; the latter area contains a strong downward
component of ground-water movement and is pumped heavily from the deeper parts
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of the Magothy aquifer. These conditions are conducive to the continued
downward movement of organic compounds, which will increase the amount of
contamination and will enlarge the area of contamination in the lower parts of
the Magothy aquifer.

The ground-water quality study by Nassau County Department of Health also
found that nearly all ground water in the upper glacial and upper parts of the
Magothy aquifer in the northern part of the Town of Oyster Bay contained
nitrate (as N) concentrations that exceed 1 mg/L. (Concentrations of nitrate
[as N] above 0.20 mg/L may indicate contaminated water). Nitrate concentra-
tions that exceed New York State drinking-water standards of 10 mg/L in the
upper glacial aquifer were found in the Hicksville area, in Woodbury along the
Suffolk County border, and in Bayville; concentrations that exceed 10 mg/L in
the upper part of the Magothy aquifer were found in the Hicksville-Jericho
area. To date, however, nitrate (as N) concentrations that exceed 10 mg/L in
the lower part of the Magothy have been found only at one well (N6191) in the
northern part of Hicksville. Nitrate concentrations in the lower part of the
Magothy aquifer in the remainder of the area are probably less than 1 mg/L.
Nitrate concentrations in the Lloyd aquifer are probably less than 1 mg/L.
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TABLE 6

Well-completion data on selected wells and test holes in

northern part of Town of Oyster Bay, Nassau County, N.Y.
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EXPLANATION OF COLUMN HEADINGS AND ABBREVIATIONS USED IN TABLE 6

Well Number

Well numbers are assigned by the New York State Department of
Environmental Conservation. The prefix N designates Nassau County.

Owner or Well User

The owner or well user is in most cases the name shown on the completion
report that was sent to the New York State Department of Environmental Conser-

vation by the driller.

During this study, it was found that many of the wells

have changed ownership or user. New owners or well users are listed if known.

The following abbreviations are used in the "owner/user” column:

AM. PHYSICS INST
ASSOC

BAYVILLE

BEAVER DAM CLUB
cc

CERRO WIRE
CERTIFIED IND
CERT. REDI MIX
CL

co

C.W. POST COLL.
FABRIC LEATHER
FAIRCHILD CORP.
GENERAL INST.
GLEN COVE

GLEN COVE BOT.
GLEN COVE HOSP.
INC

KOLLSMAN INST.
LOCUST VLY WD
L.I. LIGHTING CO.
L.I. RAILROAD CoO.
L.I. STATE PARK

L.I. TUNGSTEN
MILL NECK ESTS.
NASSAU CO DPW
NASSAU CO WTR
NATL. PARK SERV
NEW YORK STATE

OLD WESTBURY
OYSTER BAY
PIPING ROCK WTR
POWERS CHEMCO
REG. PLAN. BOARD
RIVESIDE PLAS.
ST. PATRICKS

ST. UNIV. AT O.W.

American Institute of Physics

Associates

Village of Bayville

Beaver Dam Winter Sports Club

Country Club

Cerro Wire and Cable Co.

Certified Industries

Certified Redi-Mix Co., Inc.

Club

Company

C.W. Post Center of Long Island University

Fabric Leather Corp.

Fairchild Space and Defense Systems

General Instrument Corp.

City of Glen Cove

Glen Cove Bottling Co.

The Community Hospital at Glen Cove

Incorporated

Kollsman Instrument Co.

Locust Valley Water District

Long Island Lighting Co.

Long Island Railroad Co.

Long Island State Park and Recreation Commission
Planting Field Arboretum

Li Tungsten Corp.

Association of Owners of Mill Neck Estates

Nassau County Department of Public Works

Nassau County Water Co.

National Park Service

New York State Conservation Department Cold Spring
Harbor Hatchery

Village of 0ld Westbury

Town of Oyster Bay

Piping Rock Water Co.

Powers Chemco, Inc.

Nassau-Suffolk Regional Planning Board

Riverside Plastics Corp.

Saint Patrick's Roman Catholic Church

State University of New York College at 0ld Westbury
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EXPLANATION OF COLUMN HEADINGS AND ABBREVIATIONS USED IN TABLE 6 (Coantinued)

SEA CLIFF WTR Sea Cliff Water Co.
SEL-VRA ACRES Association of Property Owners of SEL-VRA Acres
U.S. GEOL. SURV U.S. Geological Survey
WD Water District
Map Coord

Locations of wells are given by map coordinates, based on a latitude and
longitude grid system, to aid the reader in locating the wells shown in plate
1. 1In this system, 5-minute intervals of latitude are lettered consecutively
from south to north, and 5-minute intervals of longitude are numbered
consecutively from west to east. The grid coordinates are shown along the
margins of plate 1.

Year Completed

Year completed refers to the year in which the well was reported to have
been completed or accepted by the original well owner. It may not always be
the year in which the well was actually drilled, however.

Altitude of Land-Surface Datum (LSD)

The altitude of land surface at the well was estimated from U.S.
Geological Survey 7-1/2-minute quadrangle topographic maps. At most
observation wells, however, land-surface elevation was estimated from spirit
leveling of the altitude of the measuring points of the wells and is probably
accurate to the nearest foot.

Use of Water

The following abbreviations indicate the primary purpose for which water
from the well is used:

ARCD air coanditioning IRR irrigation

COM commercial OTHR other

DOM domestic P.S. public supply

INST institutional RECH recharge

IND industrial UNSD unused
Use of Well

The following abbreviations indicate the principal use of the well or the
purpose for which the well or hole was drilled:

DEST well or hole destroyed TEST test hole
0BS observation well UNSD well unused
RECH recharge water WIDR withdrawal of water

Depth of Well

The figures give well depth or total depth of the drilled test hole, in
feet below land surface.
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EXPLANATION OF COLUMN HEADINGS AND ABBREVIATIONS USED IN TABLE 6 (Continued)

Screen Setting and Total Screen Length

The altitudes of the top and bottom of the screened interval are given in
feet above or below (-) sea level. The total length of screen or perforated
pipe in that interval is given in feet. In some wells, screen was set at two
or more intervals; in such cases the differences between the altitudes of the
two screen settings is different from the total screen length.

Diameter of Well

The diameter of the well is the nominal inside diameter of the smallest
or innermost casing at land surface, in inches.

Water Level (feet below land-surface datum)

The water level given is the reported original static water level, in
feet above or below land surface, when the well was completed.

Date of Measurement

Date of water—level measurement is by month (M), day (D), aund year (Y).
Lift Type

The following abbreviations indicate the type of pump or other conveyance
used to bring water to the surface:_

CENT centrifugal TURB turbine
JET jet NONE no pump in well
SUBM submersible OTHR some other type of lift

Aquifer Developed

The following abbreviations indicate the hydrogeologic unit that yields
water to the well. Where two or more units yield water to the well, the
probable principal unit is given:

UPGLAC Upper glacial aquifer MAGOTHY Magothy aquifer
PTWCU Port Washington confining unit LLOYD Lloyd aquifer
PTWAQ Port Washington aquifer

Specific Capacity

The value in this column is the number of gallons per minute pumped from
the well per foot of drawdown in the well, as reported by drillers.

Abbreviations
COORD coordinates IN inches
D day LSD land surface datum
DIAM diameter M month
FT feet MEAS measurement
GPM/FT gallons per minute pumped per SL sea level
foot of drawdown in well Y year
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